DEPARTMENT OF THE INTERIOR

MISCELLANEOUS FIELD STUDIES

MAP MF-1588-A

PAMPHLET ACCOMPANIES MAP

2 TS

N e—

older metamorphic rocks. Locally intrusive breccia

Xg BOULDER CREEK GRANODIORITE (PROTEROZOIC X)--Ranges from
gneissic biotite-quartz monzonite to quartz
diorite. About 1.7 b.y. old

disseminated sillimanite. Probably derived from
interbedded sediments

Xhs AMPHIBOLITE AND CALC-SILICATE GNEISS (PROTEROZOIC X)--
Amphibolite containing numerous layers of calc-
silicate gneiss, calc-silicate quartzite, felsic
gneiss, and occasional layers of marble.
Stratigraphic relationships are unknown, but unit
is lithologically similar to the calcium-rich
gneisses (Xcb)

Xh HORNBLENDE GNEISS AND AMPHIBOLITE (PROTEROZOIC X)--
Predominantly unlayered amphibolite containing
minor amounts of hornblende gneiss, felsic gneiss,
and calc-silicate gneiss. Only the largest body,
near Hagar Mountain, is shown

Xm UNDIFFERENTIATED METAMORPHIC ROCKS (PROTERQZOIC X)--

Predominantly a biotite gneiss containing lesser
amounts of sillimanite and calcium-rich gneiss.
Biotite gneiss ranges from a sillimanite-quartz-
muscovite-biotite gneiss to a biotite-quartz gneiss
containing subordinate sillimanite and feldspar

CONTACT--Approximately located

SV ,..FAULT OR SHEAR ZONE--Approximately located. Zones of

3 shattered rock and (or) abundant gouge, usually
altered. Dotted where concealed. U, upthrown
side; D, downthrown side

bbbl . . -THRUST FAULT--Approximately located. Dotted where
concealed, sawteeth on upper plate

~"™a, ™~ CATACLASIZED ROCK AND (OR) MYLONITE
4} SHAFT

STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September
3, 1964) and related acts require the U.S. mmodom*nmd
Survey and the U.S. Bureau of Mines to survey certain
areas on Federal lands to determine their adswxmd
resource potential. Results must be amﬁm available to
the public and be submitted to the President and the
Congress. This report presents the results of a
mineral resource potential survey of the Vasquez Peak
Wilderness Study Area (A2361) and the Williams Fork
(02114) and St. Louis Peak (E2361), Roadless Areas in
the Arapaho National Forest, Clear Creek, Grand, and
Summit Counties, Colo. The Vasquez Peak Wilderness
Study Area was established as a wilderness study area
by Public Law 96-560, 1980. The Williams Fork and St.
Louis Peak Roadless Areas were classified as further
planning areas during the Second Roadless Area Review
and Evaluation (RARE II) by the U.S. Forest Service,
January 1979.

MINERAL RESOURCE POTENTIAL
SUMMARY STATEMENT

The northern parts of the St. Louis Peak and
Williams Fork Roadless Areas and possibly the southern
part of the Williams Fork Roadless Area have a Tow to
moderate resource potential for the occurrence of
silver, lead, zinc, and copper in massive sulfide
deposits and for the occurrence of tungsten in skarns
in the calcic metamorphic rocks. The eastern part of
the Vasquez Peak Wilderness Study Area has a 1ow .
potential for uranium resources in vein-type deposits
in highly sheared rocks of the Berthoud vmmm.*mcdn
zone. Along the Middle Fork Williams Fork River, and
along the western edge of the Williams Fork xomadmmm
Area, there is a low to moderate resource potential
for lead in veins. The northeastern corner of the
Vasquez Peak Wilderness Study Area has m.aoz conmzﬁdmd
for resources of feldspar and muscovite in Proterozoic
pegmatites. A large area of the southeastern part of
the three study areas has a moderate to :Jma potential
for silver resources in either individual high-grade
silver vein-type deposits or in larger, lower grade,
silver-rich deposits; and moderate voamaﬂ&md for
molybdenum resources in stockwork deposits exists
beneath the silver-rich veins.

The surficial deposits in the study areas obscure
the direct observation of the bedrock in at least 70
percent of the areas that were mapped in detail.

Vasquez Peak Wilderness Study Area and in the eastern
part of the St. Louis Peak Roadless Area. The valley
of the West Fork Clear Creek is underlain by a
prominent east-trending gouge-filled fault that
probably continues westward through the maze of faults
that crosses the ridge in the vicinity of Jones Pass
and continues into the head of the main Williams Fork
River.

The Berthoud Pass fault zone and the Williams
Range thrust, with its associated high-angle faults,
converge southward, effectively pinching off the
southward extension of the north- and east-trending
fault sets. In the triangular area between these
three major structural domains, faults and fractures
are more numerous than elsewhere, trends are more
erratic and often curved, and continuous structures
are hard to define.

Alteration and mineralization

Boxworks 1ined by iron oxides, pseudomorphs of
iron oxides after massive pyrite, and blocks of gossan
in float and ti11 are remnants of small pods of
massive sulfides that occur in the calcic metamorphic
rocks. These appear to be an inherent part of the
metamorphic rock sequences. Alteration other than
that from supergene processes was not noted in the
vicinity of the calcic sequence.

Veins and altered and mineralized rocks are
common in a large area including the eastern parts of
the Williams Fork Roadless Area, the southeast corner
of the St. Louis Peak Roadless Area, and the southern
and southgastern parts of the Vasquez Peak Wilderness
Study Area. Hydrothermal alteration is not 1imited to
vein walls and may include larger rock masses which
have been pervasively altered. The pervasive
alteration does not uniformly blanket the area but
occurs in discrete patches. The most common
alteration minerals are chlorite, clays, sericite, and
quartz. Alteration zoning is common but neither
ubiquitous nor uniform. Colorless to purple fluorite
is a common mineral in the altered rocks (Eppinger and
Theobald, in press).

GEOCHEMISTRY

Heavy-mineral concentrates from stream sediments
provide the major sample media for the preliminary
geochemical survey. Soils, heavy-mineral concentrates
from soils, and selected rock samples augment the
preliminary survey. Details on sample preparation and
analysis, along with the presentation of data and
sample sites, are found in Barton and Turner (in
press) and in Eppinger and others (1983). Al1 samples
were analyzed for 31 elements by the semiquantitative
emission spectrographic method of Grimes and
Marranzino (1968).

The nonmagnetic fraction of the heavy-mineral
concentrate from stream sediments was selected as the
sampie medium for the preliminary geochemical
survey. In addition to several small anomalous areas,
the preliminary survey revealed two large anomalous
areas: (1) the northern part of the St. Louis Peak
Roadless Area, anomalous for tungsten, boron, lead,
zinc, and thorium; and (2) an area including the
eastern part of the Williams Fork Roadless Area, the
southeastern lobe of the St. Louis Peak Roadless Area,
and the southern and eastern parts of the Vasquez Peak
Wilderness Study Area. Scattered samples from this
second area contain anomalous silver, boron, barium,
bismuth, cadmium, copper, molybdenum, lead, tin,
tungsten, zinc, and thorium values. Smaller areas
with anomalous lead values occur in the Middle Fork
Williams Fork, South Fork Williams Fork, and Straight
Creek drainages, and in drainages in Summit County
along the western boundary of the Williams Fork
Roadless Area.

Ridgetop soils and heavy-mineral concentrates
from these soils were selected as the sample media for
more detailed work (Barton and Turner, in press).

Vasquez Peak Wilderness Study Area and about 2 mi east
of the Williams Fork Roadless Area, the Urad and
Henderson deposits are recognized as one of the
largest known accumulations of molybdenum ore in the

Silver-rich, lead-zinc veins have been prospected
and mined in the Jones Pass area since 1866. Two
organized mining districts occur in or near the study
areas, the La Plata and the Dailey (Atlantic), which
are separated by the Continental Divide. Two
unorganized districts, the Byers Peak (St. Louis Lake)
and the Iron Creek, are located east of the St. Louis
Peak Roadless Area.

The northeastern part of the Williams Fork
Roadless Area and the southeastern corner of the St.
Louis Peak Roadless Area are in the La Plata mining
district. Evidence of past mining activity within the
district extends westward from the Continental Divide
and Jones Pass, along Bobtail and Steelman Creeks, to
the confluence of Bobtail, Steelman, and McQueary
Creeks. Records at the Grand and Summit County
Courthouses indicate more than 300 mining claims have
been located in the district since 1866. Unpublished
U.S. Bureau of Mines records indicate that, for the
years 1914-43, intermittent production from mines
within the district totaled 6,074 oz silver, 1 oz
gold, 6,609 1b lead, and 658 1b zinc. For many of the
developed deposits in the area, production was not
recorded; thus, the actual amount of ore produced
probably was greater than that indicated by the above
figures.

The Dailey (Atlantic) mining district extends
eastward from the Continental Divide and Jones Pass
well beyond the vicinity of the study areas along the
West Fork Clear Creek and Butler Gulch. The
northeasternmost part of the Williams Fork Roadless
Area and the southern part of the Vasquez Peak
Wilderness Study Area are in this district. Of the
hundreds of claims that have been located in the
district, approximately 200 claims are on file at the
Bureau of Land Management State Office. The
mineralized rock in this district consists of quartz
veins containing lead, zinc, and silver minerals and
is, in many respects, similar to that of the La Plata
district. Much of the mineralized rock in the
district probably reflects the outer zones surrounding
the molybdenum deposits at Red Mountain (Art
Bookstrom, Amax, Inc., oral commun., 1982).

Just east of the St. Louis Peak Roadless Area are
the unorganized Byers Peak (St. Louis Lake) and Iron
Creek mining districts. Approximately 25 claims have
Deen located in these districts since 1908. Two short
adits, one at the St. Louis mine and the other at the
Iron Creek mine, as well as numerous prospect pits,
comprise the total activity in these two districts.
Mineralized deposits are in calcic rocks of the
Proterozoic metamorphic terrane. At the St. Louis
mine, a chip sample across the face of the adit
assayed 1.8 oz of silver per ton, 6.3 percent zinc,
and 3.5 percent lead. The mineralized rock in this
area is related to the Proterozoic 1ithology and the
superimposed metamorphic events.

Uranium mineralization

The Silver Plume Granite is abnormally
radioactive, due primarily to thorium and subordinate
uranium contained in monazite. An outcrop sample of
Silver Plume Granite from the eastern part of the
Vasquez Peak Wilderness Study Area contained 0.004
percent U30g, a concentration approximately 10 times
higher than the average granite (Levinson, 1980, p.
44). Uranium also occurs at the Ray claims, 0.5 mi
southwest of Jones Pass and 0.25 mi outside of the
Williams Fork Roadless Area.

ASSESSMENT OF MINERAL RESOURCE POTENTIAL

Low, moderate, and high potential rankings were
used in assessing the mineral resource potential for
the three study areas. These relative potential
values were arrived at by the superpositioning of the
following data upon the geologic base: geochemical
anomalies, geophysical gravity lows, past and present
mining activity, alteration in bedrock, fluorite

along the Middle Fork Williams Fork River are related
to young faults. Prospecting within and adjacent to

the study areas has failed to identify any occurrence
that justified more than a surface pit. The potential

resource potential for pegmatites. However, the land
in this area has been developed for a high-yield,
conflicting use, and the area is remote from markets
for these commodities.
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: / 5 " narrow belt stretching in a north northwesterly ources, but the fal led
“\ .m_“, =1/ (0.2 <mmncmnz mm grained sandstone at top and bottom; intervening direction from the head of the South Fork Williams T id Indicats £ ——— i mmwo“: nm::un be %menmm e
A NS L Lzl W PR 9700 =% Y dark-gray, carbonaceous shale, sandy mudstone, and ; : fe . 0 provide an indication of mining interest in £ ls
Giz.sZwl g7 oV | ) Jm MORRISON FORMATION (UPPER JURASSIC)--Light-gray, I SFaie GF T — ; mining claim records at the Summit, Grand, and Clear i granium. Lranium minerals are found in
2o 907 greenish-gray, and pale-red claystone containing age is o onated Wit the olestlE MM:MMsowmmwomnM creek County Courthouses, as well as from the Bureau " 4 <*M*=*ﬂ« R B T
/ sandstone and occasional thin, 1ight-gray 1imestone Henderson mine and is the locus for mineralization at of Land Management State Office. Mines, prospects, Moty and 10 's, prosy Satineat A TP C olf ol e
_ beds Red Mountain (Wallace and others, 1978). Dikes of and mineralized areas were examined, mapped, and Mitiians Fank Roadless Area. The yrcgenesof mall
) Ysp SILVER PLUME GRANITE (PROTEROZOIC Y)--Biotite- porphyritic, siliceous rhyolite related to these sampled (Bielski and others, 1983). mﬁM==ﬂ”=m*m=anw=ﬁ w:mwsw *ﬂmm=m”d« wu¢m1ﬂn rocks
, 1% muscovite-quartz monzonite with trachytic texture porphyries have been seen in the southern part of the . momﬂm_mnﬁosmMm mzdosm oﬂmnn*mdnwow wm*nwﬂ M e
L A+ formed by microcline phenocrysts, but locally Vasquez Peak Wilderness Study Area and in the eastern Current mining and exploration P cok alEns 'th P i e
e 2 = equigranular. About 1.4 b.y. old parts of the St. Louis Peak and Williams Fork Roadless o : . 1mmo=Mmmwswswnm~d mmnuﬂmmocm values for lead on the
- / muscovi te-quartz monzonite and one or more of the alfenakion, and velmng. > areas. At Red Mountain, about 2 mi south of the southwest side of the Williams Fork Roadless Area and

Xs SILLIMANITE GNEISS (PROTEROZOIC X)--Coarsely layered e A world (Wallace and others, 1978). for vein-type Tead resources in these areas is Tow to
) ool Ml o Moot il i i aszﬁzmsmd mxwdo1mﬁdmw o no:a:nﬂmn om L aonmsm“wmmznm for placer prospecting is present along
N muscovite-quartz-biotite gneiss and quartz-biotite Two regional fault system h N three areas in or adjacent to the study areas. . 114
NS gneiss that ranges to plagioclase-quartz-biotite msmmm.: o:mm:m:mmmmmmiwm wwﬁﬂsw Mmumm Mxmmwﬁcmwm Amoco Metals Company conducted a uranfum exploration wsm zddwdwam mwxw x*<n1. Hzmmacnq ol was
SN gneiss and quartzite. Sillimanite commonly Berthoud Pass fault zone is more than a mile wide and program on claims along the northeast boundary of the e ol | it e e EpeR e S
, segregated into quartz-sillimanite "eyes” oriented trends about N. 30° E. It consists of anastomosing, xmwm:mw Peak zdwﬂm1=mum m#:n« Area in %:m:mn 1982, and Mﬂmuxﬁ”mnnoumnwwwwcM”momo“”mawunwu mwaﬂnudwwwwawsmoxx & v o \\\\\
along foliation ) near-vertical faults parallel to the principal trend BUEElsr Wine. 01 The, SoLtm e IO (g iie head of Bobtail Creek, it is unlikely that significant e 7 =
Xcb CALCIUM-RICH GNEISSES (PROTEROZOIC X)--Range from and numerous minor faults of various attitudes that uasler mone on the southern boundary of the Vasquez " _ —
hornblende gneiss to calc-silicate gnefss, Tink the strands. The Williams Range thrust fault, a Peak Wilderness Study Area. The La Plata mine, in the Gencentrations of, geld exist 1 ke gipctal wid
interlayered with biotite gneiss. Hornblende and moderately steep, east-dipping, north-northweste eastern part of the Williams Fork Roadless Area, was alluvial deposits of the valleys. 0 25 MILES
calc-silicate gneisses range from plagioclase- trending fault i the west m*mm of the Williams Fork leased in 1982, but scheduled silver exploration was Only those feldspar-muscovite pegmatites that are | |
quartz-hornblende gneiss through diopside-rich Roadless Area, forms the boundary between crystalline aborted because Jones Pass remained snowbound through found over the inferred top of the Siiver Plume | !
gneiss to marble; layering generally more rocks to the east and Mesozoic sedimentary rocks to most of the summer. Granite batholith are large enough to be considered 0 25 KILOMETERS
conspicuous than foliation. Biotite gneiss is the west. . s . resources. The southwesternmost part of the Gravity contours; hatchured at closed lows. Contour interval 5 mgals
fine-grained, well-foliated, plagioclase-quartz- North- to north-northeast-trending faults Mining districts and mineralized areas pegmatites occupies a small area in the northern :\mmmm“nv
biotite gneiss; contains subordinate, fine-grained, predominate in the central and western parts of the Vasquez Peak Wilderness Study Area and has a low :

X Molybdenum deposit

i 2.--Bouguer gravity map of west-central Colorado and donmﬁﬂosm of the
mdmcﬂwdamszmmm@m:a momadmmm study areas and major molybdenum deposits. Study
areas: SLP=St. Louis Peak; WF=Williams Fork; VP=Vasquez Peak. Molybdenum
deposits: H=Henderson; C=Climax; E=Mt. Emmons. Gravity map from Behrendt
and Bajwa (1974).

Anomalous values for lead and thorium n distribution, and ore-related mineralogy. Overlapping County, Colorado, with a section on A comparison
INTRODUCTION Continental Divide from H=mm1mﬁgﬁmdn*m”mmuqqm aw:%o:mm of some or all of these criteria upon a favorable of these deposits with those at Climax,
~ )i e1d Pass. A sample from a site south of Pettingel Peak is geologic environment determined the ranking of the Colorado: Economic Geology, v. 73, p. 325-368.

N This report summarizes the results of fie anomalous for gold and silver, and one northeast of potential. Deposits of different types have different

studies conducted jointly by nsw U.S. Geological " Pettingel Peak is rich in silver. Mo1ybdenum criteria, as m:n_*zma below.

Survey and the U.S. Bureau of Mines from 1979 ﬂ:ﬁo:o anomalies occur on the Continental Divide near the Silver-rich, lead-zinc deposits are found at the

1982 on three proposed wilderness areas in Arapa m ; head of Butler Gulch. Two sites anomalous in tungsten heads of both the West Fork Clear Creek and the

National Forest. The three study areas, the mnm a1s occur on a peak 1.6 mi northeast of Pettingel Peak. Williams Fork River. These deposits are immediately

Peak Roadless Area (E2361, acreage: 12,800), the . Six samples anomalous in tungsten, two samples south of the Vasquez Peak Wilderness Study Area and

Vasquez Peak Wilderness Study Area (A2361, mnsmwmwm anomalous in bismuth, and a sample anomalous in gold along the east side of the St. Louis Peak and Williams

12,800), and the Williams Fork Roadless Area Am & are from a ridge west of Coon Hi1l in the southern Fork Roadless Areas. A gravity low, indicating a

acreage: 74,820) are located in Clear Creek, Grand, part of the Williams Fork Roadless Area. A single potential intrusive source rock at depth, is spatially

and Summit Counties, Colo., north of Interstate " sample anomalous in zinc is from the ridge between related to the areas of alteration and the ore-related

Highway 70 and west of U.S. Highway 40, on the :Mm Bobtail and Steelman Creeks. minerals and geochemical anomalies of lead and

side of the Front Range (fig. 1). The ﬁsqmmwwwc «m Rock and soil samples were taken at 257 sites silver. Together these features define a moderate to

areas have a combined area of approximately L during the course of geologic mapping (Eppinger and high potential for resources of lead and silver in

The U.S. Geological Survey made geological, d th others, in press). These are biased samples from veins, similar to those that have been prospected.

geophysical, and geochemical investigations an M fault zones, alteration zones, and prospects that Areas of moderate to high potential for lead and

U.S. Bureau of Mines studied the mines and prospects provide an indication of the type and intensity of silver resources in veins occur along the southern

in the study areas to define the extent of known mineralization. The soil samples were generally taken edge of the Vasquez Peak Wilderness Study Area north

mineralization and to determine the potential for within or across fault zones and in many cases are of West Fork Clear Creek, throughout much of the )

Geology generalized from Eppinger, R. G., mineral resources. simply fault gouge. McQueary Creek basin, and extend westward to St. Louis

Theobald, P. K., and Carlson, R. R., in press
Base from U.S. Geological Survey, 1:62,500
Ute Peak, 1933; Fraser, 1957; Dillon, 1929;
Montezuma, 1958
SCALE 1:50 000
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MINERAL RESOURCE POTENTIAL MAP OF THE VASQUEZ PEAK WILDERNESS STUDY AREA, AND THE ST. LOUIS
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